Ontogeny of peptide- and amine-containing neurones in motor, sensory, and autonomic regions of rat and human spinal cord, dorsal root ganglia, and rat skin.
The developmental patterns of neurofilament triplet proteins, peptide and amine immunoreactivities were compared in motor (ventral spinal cord), sensory (dorsal spinal cord, dorsal root ganglia, epidermis), and autonomic (intermediolateral cell columns, dermis) regions in the rat and human. In the rat, neurofilament triplet proteins first appeared in motoneurones (embryonic day 13). In the youngest human fetuses studied (6 weeks), immunoreactivity was present throughout the spinal cord. Peptides and amines occurred later. Calcitonin gene-related peptide, galanin, somatostatin, neuropeptide Y and its C-flanking peptide (CPON) were the first to appear localized to motoneurones (embryonic days 15-17 rat; fetal weeks 6-14 human). Numbers of immunoreactive motoneurones decreased toward birth, but immunoreactive fibers increased in the ventral horn with enkephalin, thyrotrophin-releasing hormone, and the monoaminergic markers 5-hydroxytryptamine and tyrosine hydroxylase (all presumably of supraspinal origin) the last to appear perinatally. In the dorsal horn, particularly in the rat, a transient expression of substance P-, somatostatin-, and neuropeptide Y/CPON-immunoreactive cells was detected (embryonic days 15-17). A pronounced increase of calcitonin gene-related peptide-, galanin-, somatostatin- and substance P- immunoreactive fibers was found perinatally in both species. This coincided with an increased detection of cells in the dorsal root ganglia containing these peptides and the earliest appearance of calcitonin gene-related peptide-, somatostatin-, and substance P-immunoreactive fibers in the rat epidermis. Few antigens were localized to the intermediolateral cell columns before embryonic day 20 (rat), fetal week 20 (human), with thyrotrophin-releasing hormone-, 5-hydroxytryptamine-, tyrosine hydroxylase-, and vasoactive intestinal polypeptide-immunoreactive nerves appearing perinatally. In the rat dermis, tyrosine hydroxylase-immunoreactive fibers (sympathetic fibers) and fibers immunoreactive for neuropeptide Y/CPON and vasoactive intestinal polypeptide were detected from postnatal day 1. In conclusion, 1) peptide and amine immunoreactivity develops in motor before sensory or autonomic regions, 2) many peptide-containing cells are transient in fetal life, and 3) central terminals of dorsal root ganglion cells express peptides before terminals in the skin.